Clinical outcome following internal fixation for displaced lateral humeral condyle fractures in children  by Singh, Talvinder et al.
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e gave each patient a severity score from 1 to 3 depending upon
he nature of the injury. The score was given by two independent
rthopaedic consultants. Scoring took account of the need for sur-
ical intervention and any associated neurovascular injury.
Results: There were 47 patients. Trampoline injuries accounted
or 41% and climbing frames 34% of the injuries requiring hospital
dmission. The trampoline injuries had an average trauma severity
core of 2 which was higher than all the other play equipment.
rampoline injuries remained in hospital for on average 1.6 days
nd 74% of these patients required a general anaesthetic to allow
reatment of the injury. The most common injury was fracture of a
orearm bone, 38%.
Discussion: The study showed that a child admitted to hospital
ith a trampoline related injury is likely to requireorthopaedic care
79%), require a general anaesthetic (74%) and will on average be in
ospital more than 24h. Trampoline injures were the most severe
njuries. Trampolines are not a new device, but have only recently
een readily accessible and affordable to the general public, where
hey can be erected in the garden and are not subject statutory
afety measures. The authors propose that the leisure safety infor-
ation leaﬂet on trampoline safety issued by The Royal Society for
he Prevention of Accidents be included with the purchase of all
ome trampoline kits in the UK.
oi:10.1016/j.injury.2010.07.396
B.15
anagement of displaced radius and ulna shaft fractures in
hildren—should we be afraid of surgical intervention?
onrad Sebastian Wronka, Charles Corbin, Simon Richards
Poole Hospital NHS Foundation Trust, Poole Hospital, Longﬂeet Road,
oole, Dorset BH15 2JB, United Kingdom
Background: Displaced fractures of shaft of radius and ulna are
requent in pediatric population. Those fractures are occasionally
ifﬁcult to reduce and to treat with close methods. They are often
hallenging for a surgeon who has to decide if internal ﬁxation
ould be appropriate in view of its risks. In our study we wanted
o establish the complication rate of surgical management of such
ractures. We compare the outcome of surgical and conservative
anagement of fractures of radius and ulna.
Methods: We reviewed retrospectively X-rays and clinical notes
f all children who had intervention (MUA or ﬁxation) to shaft
f radius or ulna fracture in 2008 in our hospital. We identiﬁed
atients using surgical database.We compared the radiological and
linical outcome and complications associated with the treatment.
Results: We identiﬁed 56 children who had procedure on dis-
laced fracture of ulna and radius shaft fracture. The age varied
rom 23 months to 15 years, mean age 9.45 years. The injury was
ost common a result of fall (40%), bicycle accident (22%), sport
elated (18%), trampoline injury (14%). Angulationof forearmbones
anged from 30◦ to 95◦. There were 2 open injuries. 26 fractures
46.5%) were treated with internal ﬁxation as a deﬁnitive measure;
emaining 30 fractures were manipulated under anaesthesia and
reated in above elbow cast. In internal ﬁxation group there were
patients who had previous manipulation and suffered fracture
e-displacement and required surgical intervention.
In conservative group time to union was from 4 to 6 weeks
mean 5.8weeks), in surgical group time to unionwaswithin range
rom 4 to 12 weeks (mean 6.6 weeks). This difference was not
tatistically signiﬁcant.
Out of 36 fractures that were attempted to treat conservatively,
(16%) re-displaced and required internal ﬁxation. 4 other patients
equired repeated manipulations to achieve adequate reduction1 (2010) 167–196
of fracture. 27% of patients who had MUA required further inter-
vention. Patient treated conservatively did well, and achieved
satisfactory functional outcome. 4 of those patients (13%) healed
their fracture with signiﬁcant angulation (more than 20 degree),
1 patient had fracture that healed in 30 degree of dorsal angula-
tion, but the functional outcome was satisfactory, and the fracture
continues to remodel.
In the group of patients who had internal ﬁxation 18 patients
(70%) had ﬂexible nailing. 6 patient had a single nail (2 to radius
and 4 to ulna), others had both bones nailed. Rest of patients had
plating to their fractures. All ﬂexible nails were removed after frac-
ture achieved full union. The time from surgery to metal removal
varied from8 to 16weeks (mean 13weeks). Only 2 out of 8 patients
had their plates removed, other patients were asymptomatic and
did not require removal of metal.
There was 1 post-operative infection following ﬂexible nailing,
but that settled down with oral antibiotics only and patient did
not require admission to hospital. Out of 4 patients who had single
nail to their ulna, 3 patients (75%) suffered signiﬁcant (>20 degree)
angulation to their radius. All of patients had satisfactory initial
reduction, but fracture re-displaced with time. One fracture was
angulated to40◦ and required further intervention in specialist cen-
tre. None of fractures treated with both bones nail re-displaced.
There were no growth problems following internal ﬁxation.
Discussion: We believe that internal ﬁxation of forearm bones
in pediatric population is safe and acceptable method of treat-
ment displaced fractures. The complications are rare and could be
related to inadequate ﬁxation. Authors recommendﬁxation of both
bones rather than one when attempted surgical intervention, as
there is signiﬁcant chance of fracture re-displacement. We think
intramedullaryﬂexiblenailing techniqueshouldbe familiar tomost
of orthopaedic surgeons as it is very useful and reliable method of
managing pediatric displaced fractures.
doi:10.1016/j.injury.2010.07.397
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Clinicaloutcomefollowing internalﬁxation fordisplaced lateral
humeral condyle fractures in children
Talvinder Singh, Ramanan Vadivelu, Philip Glithero, Edward
Bache
Birmingham Children’s Hospital, Birmingham, United Kingdom
Purpose: Lateral humeral condyle fracture is the second com-
monest fracture of the elbow in children. Surgical treatment aims
to restore the normal anatomy around the growth plate and the
articular surface. Current literature shows various techniques for
internal ﬁxation. The purpose of our study is to determine the clin-
ical outcome following various ﬁxation techniques.
Methods: Over a 4-year period, 35 patients underwent surgical
ﬁxation fordisplaced lateral humeral condyle fracture inour centre.
Case notes and radiographs were reviewed and their demographic
data, the mechanism of injury, timing of surgery, methods of surgi-
cal ﬁxation, fracture union and post-operative complication were
noted. We used the Milch and Badelon classiﬁcation to classify the
fractures.
Results: Therewere 24males and 11 females. Mean age at injury
was 6.0 years. Pre-op radiographs conﬁrmed 6 Milch type 1 frac-
tures and 29 type 2 fractures. Fall on an outstretched hand was
the common mechanism. Badelon classiﬁcation showed 13 type 3
fractures and 22 type 4 fractures. The average time to surgery fol-
lowing injury was 4 days. Two or three Kirschner wire ﬁxation was
used in majority of cases except for four patients in who screw or
a combination of Kirschner wire and screw ﬁxation was used. Four
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ases (13%) showed early loss of reduction in the Kirschner wire
nly ﬁxation group requiring revision surgery. All fractures united
t ﬁnal follow-up.
Conclusions: Inappropriately treated lateral humeral condyle
ractures have serious implication as these fractures are intra-
rticular in nature. Although Kirschner wire ﬁxation offers the
dvantage for being easy and inexpensive, the rate of early loss
f reduction is high (13%). We recommend either screw ﬁxation or
combination of Kirschner wire and screw ﬁxation for displaced
ateral humeral condyle fractures as this technique provides amore
table and secure ﬁxation of the fracture.
oi:10.1016/j.injury.2010.07.398
B.17
he ‘Cushion Effect’ of humerus
ark Chong, Dhirendra Mahadevaa,b,c, Guy Broomea,b,c, Stewart
anga,b,c
Department of Orthopaedic, Cumberland Inﬁrmary, UK
Royal Wolverhampton Hospital, UK
University of Michigan, USA
Introduction: Prior studies from Motor Vehicle Crash analysis
dentiﬁed a correlation between the biomedical thresholds (body
ass index) and injury pattern. Protection to the abdominal viscera
uring car crashes may be attributable to an increase in insulat-
ng tissue, or a “cushion effect”. We investigated this phenomenon
elating to the upper extremity region.
Method:Wequeried all occupantswith upper extremity injuries
n frontal collisionwithin the U ofM CIREN database between 1997
nd 2004. The aim was to investigate the relationship between the
ccupant ‘body’ factors and the pattern upper extremity injuries
ollowing a frontal impact collision.
Results and discussion: The majority of the injuries sustained in
he upper limbs were soft tissues type. (67.6% soft tissue vs. 32.4%
ractures). There were 144 fractures to the upper extremity, 12.5%
ere ‘open’ fractures. Noted that occupants who sustained frac-
ures were on average 6.7 kg leaner than those who sustained soft
issue injuries ((84.5 kg soft tissuegroupvs. 77.86kg fracture group,
< 0.05). 74.5% of the fractures sustained in the upper extremity
ccurred distal to the elbow (less soft tissue cover), whereas soft
issue injuries predominated in the humerus. Furthermore, most
f the injuries sustained in the clavicle (being more superﬁcial, less
oft tissue cover)were fractures rather than bruises.We postulated
hat there may be a protective effect of insulating tissue; ‘cushion
ffect’ towards protecting the content from serious harm, in this
ase the humerus.
Conclusion: To advance occupant protection, it is important to
nderstand the differences in individual variability in affecting
njury tolerance inhigh-energy trauma. The ‘cushioneffect’ demon-
trated in the upper extremity region is similar to the phenomenon
itnessed in the abdominal region.
oi:10.1016/j.injury.2010.07.399
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natomically contoured lockingplate ﬁxation for unstable frac-
ures of the lateral clavicle
.K. Rath, R.S. Kotwal, H. Pullen, R. EvansUniversity Hospital of Wales, Cardiff, UK
Aim of the study: To evaluate the use of anatomically contoured
ocking plate ﬁxation in the management of unstable fractures of
he lateral end of the clavicle.1 (2010) 167–196 193
Methods: Patients with unstable fractures of the lateral clavi-
cle (Neer type II) were prospectively recruited for the study. The
fractures were internally ﬁxed using anatomically contoured lat-
eral clavicle locking plates. The patients were followed up for a
minimumof6months toassess fracturehealing (clinically and radi-
ologically), functional outcome (modiﬁed Oxford shoulder score
[0–48] and The Disabilities of the Arm, Shoulder and Hand [DASH]
Score) and patient satisfaction (Modiﬁed visual analog scale).
Results: Five patients with Neer type II fractures were treated
using the newly introduced anatomically contoured lateral clavi-
cle locking plates (Synthes, USA). Mean patient age was 29.6 years
(range 16–55 years). Two fractures were ﬁxed acutely where as
the others established non-union cases were following conserva-
tive treatment. All the fractures united at the mean of 10 weeks
(range 8–12 weeks) after surgery. At the latest follow up the mean
modiﬁed Oxford shoulder score was 44 and the mean DASH score
was 7.06. All the patients were extremely satisﬁed with the out-
come with a mean satisfaction score of 8.5. One of the cases had a
wound breakdown that was re-sutured and healed well. The only
other problem reported was metalwork prominence in 2 patients.
Conclusion:Anatomically contoured lateral clavicle lockingplate
ﬁxation is a good option in the management of Neer type two lat-
eral clavicle fractures which are known to have a high incidence
of non union with non operative treatment. It provides stable ﬁxa-
tion which permits early rehabilitation and it resulted in excellent
functional outcome in our series. We would however recommend
that the plates should be pre-bend laterally to reduce metal work
prominence.
doi:10.1016/j.injury.2010.07.400
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Ulnar shortening osteotomy: are complications under reported
Talvinder Singh, Samuel Chan, Simon Tan, Michael Craigen
The Birmingham Hand Centre, Birmingham, United Kingdom
Purpose: Ulnar shortening osteotomy has become an accepted
treatment of a variety of ulnar sided wrist disorders. We have been
performing ulnar shortening with an oblique osteotomy cut with
the aid of a commercially available jig and the osteotomy is ﬁxed
with a Dynamic Compression Plate. The aim of this study was to
report the complications following ulnar shortening.
Methods: We retrospectively analysed 56 consecutive ulnar
shortening osteotomies. There were 36 female and 19 male
patients. The mean age was 45 years. The mean follow up was
399 days. 25 patients had pre-operative MRI scans and in 34
arthroscopy of the wrist had been performed. 22 tears of the tri-
angular ﬁbrocartilage complex were recorded on arthroscopy. In
all cases shortening had been performed with the aid of a jig and
bone resection performed in an oblique orientation. Dynamic Com-
pression Plates was used for ﬁxation and a lag screw was inserted
throughoneof theplate-holes andacross theosteotomysite. Radio-
graphs were evaluated for preoperative and postoperative ulnar
variances and postoperatively for bony union.
Results: The average post-operative ulna variance was 0.12mm.
The average time for osteotomyunionwas 82days. Therewere four
delayed unions. There were three non-unions. The average time of
revision surgery was ten-months. All cases have gone onto radio-
graphic union. 19 patients underwent a second operation to have
their plates removed. Average time to plate removal was 494 days.
There were two cases of re-fracture following plate removal.
Conclusions: The rate of delayed and non-union following ulna
shortening osteotomy is higher in our series when compared to
the literature. We also noted higher incidence of plate removal and
re-fracture through the osteotomy site. These complications are
